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The goal of the Federal Motor laYaYal S h d l

Carrier Safety Administration ep 7 C e u es On
(FMCSA) is to reduce the : [ NA- , h ] I I
number and severity of large il M tor ve IC e Drlver
truck-involved crashes S S

through more commercial
motor vehicle and operator
inspections and compliance
reviews, stronger enforcement
measures against violators,
expedited completion of
rulemaking proceedings,

nsored a study to gather and analyze data on
and' recovery cycles, effects of partial sleep
scientifically sound research, o subsequent performance. The work was carried out in
and effective CDL testing, al Railroad Admmlstratlon, and Federal Aviation
recordkeeping, and sanctions. t  Reed: Army institute of Research at the General Clinical
The Office of Research and ins Bayview Medical Center. The study began in July 1994
Technology manages research e

and technology development G the study final rt, Effects of S|
nd deployment programs for brief summarize the study final repo ects of Sleep
jhe F;E:X ent program tor Vehlcle Drlver Performance (Report DOT—MC-00-133).

The FMCSA R&T activities
encompass a range of issues
and disciplines relating to
motor carrier safety, including
problem assessment; policy,
safety management, and , S :

outreach; drivers; truck and udy: "e Sleep Dose/Response Study

bus vehicle safety petfor- {0 e

mance; and compliance, tionship between sleepiness and impaired performance is well
enforcement and operations. e relationshlp has not been quantified parametncally This is a

Driver alertness and fatigue
primarily supports current and
future hours-of-service rule-
making activities, along with
fatigue outreach and fatigue
management technology

development. kean =37, median = 35). All subjects held a valid commer-

iffered in terms of years of experience and the types of

in the laboratory: 3 days of training/baseline performance
B) each night; followed by 7 consecutive days of perfor-

ich subjects were allowed either 3, 5, 7, or 9 hours TIB each
-day recovery period during which performance testing
cts agam obtained. 8 hours TIB each night. Wake-up time was
across all conditions to minimize disruption of circadian

sts and physiological meastires were conducted at the same
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esults and Discussion
he laboratory study, the 3, 5, 7, and 9-hour TIB

Ips averaged 2.87, 4.66, 6.28, and 7.93 hours of
p, res ectnvely, across the 7 days. (See Figure 1)
-related (i.e., sleep dose-dependent) differences
subsequent daytime performance were evident

d quahtlflable) for several measures.

rela lvelysmall reduction in average nighttime
duration (i.e., to 6.28 hours of sleep—the
verage amount of sleep obtained by the 7-hr group)
esulted in measurably decremented performance —
n the PVT. This decrement was maintained

the entire 7 consecutive days of sleep restric-

ours spent in bed on each night. Thus, full recovery
fr m substantial sleep debt may require extended
covery sleep. It also suggests that daytime alertness
"a‘ndlp,erformance capacity is a function not only of an
ndividual’s circadian rhythm, time since the last sleep
_period, and duration of the last sleep period, but is
also a functlon of his/her sleep history, extending
‘back for at least several days.

Figure 1.
Mean recuperative sleep time in minutes (sum of stages 2, SWS and REM) with stage 1 amounts
in minutes separately for each sleep group across study days. Recuperative sleep time plus
stage 1 equals total sleep time.
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Figure 2.
Mean number of responses-times greater than 0.5 s, on the psychomotor vigilance task across
study days by sleep group.
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Figure 3.

Mean number of accidents per 45-minute simulation, across study days by sleep group.
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The temporal relationship between EEG-defined
lapses in alertness and accidents on a simulated. -
driving task was low. This indicates 'sleepines's-inducéd
performance decrements most often occur without
visually-observed electrophysiological evidence of . -




Researcher
This study was performed by the z Figure 4.
Division of Neuropsychiatry, ‘ SPM predicted performance based on actigraphically recorded sleep per
Walter Reed Army Institute of 24-hour period for short-haul driver H7076 (ranked high on daily
Research, 503 Robert Grant ‘ variability in total sleep time relative to the other short-haul drivers
Avenue, Silver Spring, MD studied). Actigraphically recorded sleep is indicated by black bars (height

20910; and General Clinical . - .o - : . . . . ,
Research Center/Johns Hopkins is arbitrary; width = length of sleep bo_ut): Solid vertical lines indicated
0000 hours (midnight).
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Availability

The study final report (DOT-MC-
00-133) will be available from
the National Technical
Information Service, Telephone:
(703) 605-6000
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